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ON A COLLECTION OF JURASSIC PLANTS FROM 
BENHILE, NEAR LISMORE, N.S AW. 


By A. BL Waniom, D.sc., Leeturer my Grotoay, Te 
UNIVERSITY OF (JUERNSLAND. 


(Plates vit.-viii, ) 


Titrodiuetion, 

Mr. John Mitchell, of Waratah, recently forwarded ine a large 
number of fossil plants from New South Wales for determination 
and description. Amongst them is a small collection of some 
thirty-five specimens from Bexhill, 6 miles from Lismore along 
the Lismore-Murwillumbah railway line, and these are deseribed 
in the present paper. T have to express my indebtedness to My, 
Mitchell for his kindness in giving me the opportunity of ex- 
amining his collections. 

The speeinens undoubtedly come from portion of the Clarence 
Series, and as the number of plant species recorded from this 
Serics is very small, and also as there is not yet complete agree- 
ment as to the subdivision and exact correlation of the Series, 
the present collection is of more than passing interest. 

There is no need to go into the history of the classification of 
the Clarence Series here; Carne has alveady discussed it at some 
length.* Suttice it to say that previons to My. Carne’s examina- 
tion, it was divided into Lower, Middle, and Upper Clarence 
Serics, the Middle Series being of rather solid, massive sand- 
stones, My, Came, however, reported that he could see no 
reason for retaining this subdivision, and in the latest geological 
nip of New South Wales the Series is not subdivided, and it is 
at present regarded as equivalent to the Artesian Series in New 
Sonth Wales, and the Walloon Series in Queensland. There is 
certainly a massive, barren sandstone of considerable thickness 


“ Mem. Geol. Survey N. S. Wales, Geol, No.ti, p. 26, 
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in the Clarence Series, as the writer had an opportunity of ol 
serving: on a recent, very short visit: to the Clarence River dis 
trict. The sandstones, which form very beld outerops in’ the 


Glenreagh district, certainly represent a very marked horizon in 





the Series, reminding one of the sandstones of the Hawkesbury 
Series pliysiographically as well as lithologically, and, having 
seen them, it is easy to understand the former tendency to corre- 
late them with the Hawkesbury sandstones: there is, however, 
no sound evidence for sach correlation, and it is practically 
certain that they represent a much higher horizon than the 
Hawkesbury sandstones. The massive sandstones at Maeloan 
also form a noticeable feature, and may represent the same 
horizon as those at Glenreagh. My visit was tou short to do any 
field work, but T was particularly struck hy these two coarse, 
massive sandstones. 

There is not much doubt that the Clarenee Series is of Jurassic 
age; the upper part certainly is, but some doubt has been ex- 
pressea regarding the lower portion. Mr. B. Dunstan, Chief 
Government Geologist of Queensland, in discussing this point 
with me, has suggested the possibility of the lower portion of 
the Clarence Series being the equivalent of the [Ipswich Series in 
Queensland, and therefore of Upper ‘Triassic Age. So far, our 
knowledge of the pakeontology docs not confirm this suggestion. 
Carne has stated very defintely that Zritopleris Duinutreci (= 2. 
spefulata) occurs in the basal part of the Series.* This species 
has not yet been found in rocks older than Jurassic in Australia, 
and se, if Carne’s observation be correct, little hesitation is felt 
in placing the whole of the Clarence Series in the Jnvrassie. 

In discussing the correlation of the Lower Mesozoic rocks in 
Australia,t | could only find record of four species of fossil plants 
from the Clarence Series, viz.:—Cladophlebis australis, Thivie- 
Jeldia odontopteroides, Sphenopteris sp. and Teniapleris spatulata 
(= 7. Daintree’). Vn addition, Zeewlopterts Lenisor-Woodsi had 


been seen among specimens colleeted by Mr. B. Dunstan. Mr, 
* Came, op. ci/., p.34. 
} Proce. Linn, Sec. N.S. Wales, LYS, Vol. xliii., pp.s2-s6. 
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Mitchell’s collection contains the following eight species which 
are described below :— 

Cladophicbis australis (Morris), 

Coniopteris hymeuophylloides, var. australica Seward, 

Iicrophylopteris pectinata (Lector). 

Cycadites sp. 

Tentopteris spatilata MeClelland. 

dvancarites cutchensis Feistmantel, 

Arancarites (Podozamites) gracilis Arher sp. 

Arancarites (Podozamites) sp. 

Although none of these species is mew, some are new records 
for Australia, and they afford further evidence of a Jurassic age 
for the vocks in which they oceur. Coniopleris hymenoph ylloides 
is a very widespread species in Jurassic strata: Wicrophylopleris 
pectinata occurs in Jurassic and Cretaceous strata in New Zea- 
land; species of Cycadifes vange from Rheetic to Cretaceous : 
Taniopteris spatulate has not yet been found in rocks older than 
Jurassic in Australia, but has been recorded in rocks classed as 
Rhetic in New Zealand; Aranearites eafeheusts ovcurs in 
Q)Rhvetic and Lower Jurassic rocks in New Zealand and Jurassic 
rocks in India; dAruucarites (Podozauites) gracilis occurs in the 
Jurassic in New Zealand. Thus it will be seen that there is 
abundant indication that the present collection as a whole 
represents a flora of Jurassic age. 

The complete list of species known from the Clarence Series is 
how-— 

FILIcALes, 
()OSMUNDACES, 
Cladophichis australis (Morvis). 
CYATHEACES. 
Coniopteris hymenophylloides, var. australica Seward, 
‘THINNFELDIEA, 
Thinnfeldia vdoutoptervides (Morris). 
GENERA INCERT# SEDIS, 
Sphenopteris sp. 
Jicrophyllopteris pectinata (Hector). 
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CRC A im PI PA. 
Cycadites sp. 
(UNC Se @ A Ta Gy Pa aE, 
Tiniapteris spotulata McClelland, 
Tontopteris Tenison Woods Vtheridge Jiuuir. 
(hap Sy (FE i 2 te ae 
Araneanites cutchensis Feistanautel, 
Araucarites (Podozamites) gracilis Avber, 


Arancarites (Podozamites) sp. 


Desvviption of Specimens. 
CoNIOPTERIS HYMENOPUYLLOIDES var, AUSTRALICA Seward, 
(Plate vii, tigs.2, 3, 1.) 

1904. Comopteris hymenophyloides var. austrulica Seward, 
Ree. Geol. Survey Victoria, Vol.1, Pt.3, p.165, figs.6 9. 

Tt is not necessary to repeat the full synonyiny of the species 
here, us it has already been given in considerable detail by 
seward*® and Arber.t 

Coniopteris hymenophyloides is a well-known species with a 
very wide geographical distribution in voeks of Jurassie age, wud 
its deseription by Seward, based largely on material from Jurassic 
plant-beds of the Yorkshire Coast, is as follows: “Frond tri- 
pinnate; pinne linear acuminate, attached to the rachis at a wide 
angle; the pinuules vary considerably in size and shape, im sonic 
forms they have a few broad and rounded lobes, and in others 
the lamina is deeply dissected into narrow, linear segments. 
The fertile pimiules bear the sori at the ends of the veins: the 
Tamina is usually much reduced, and in extreme cases the fertile 
segments agree closely with those of Thyrsopteris elegans Wee 
ov Dicksonia berterana Yook. The sori ave partly enclosed in a 
cup shaped indusimm; the sporangia appear to have an oblique 
anmitlus of the cyatheaceous type. The two lowest pinnules of 
the pinna are often characterised by thei unnsual shape, the 
lower half of each pinnule consisting of loug, spreading, and 
uphichia-like lobes.” ¢ 


#p 


rec, (ieol. Survey Victoria. i., p. 163. 
+ N. Zeal. Geol. Survey, Val. Bull. 6, p.32. 
t Seward, op. cit., p.164. 
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Tn Coniopteris hymenophyloides there is cousiderable variation 
in the fertile phmules, and the variety aestra/ice thas been insti 
tuted for the Victorian examples in which the fertile piuniwes 
are practically of the same form as the sterile, Comparing this 
variety with the European examples, Seward says: °The fertile 
pinnae of the Kurepean fern are often characterised by a con- 
siderable yeduction in the kimina, but in this respect there is 
not a hitthe variation; in the Vietorian specimens the fertile 
pinne are practically identical with the sterile, except in the 
oceurrence of the sori at the tips of the lobes.”* 

Tn describing the species from Jurassie rocks in New Zealand, 
Arber has made an error in comparing the reduced type of fertile 
piunule instead of the normal type with the Victovian fom. He 
says: “The more reduced type of fertile pinnule recalls the 
specimens from the Jurassic of Victoria (Australia) described by 
Seward as Coniopteris hymenophyloides var, austratica,’ + and 
then quotes Seward’s remarks that the fertile and sterile pinniles 
in the Victorian forin ave practically identical, 

The specimens deseribed bere include oth sterile and fertile 
exaniples, and appear identical with specimens from the Jurassic 
rocks in Victoria deseribed by Seward. tn the fertile specimens, 
the preservation is not sufliciently good to show details in the 
SUF. 

This is, as far as IT kuow, the first record of this species in the 
Jurassic rocks of New South Wales. Jt has not yet been found 
in Queensland, but is of fairly frequent occurrence in the Jurassic 
of Victoria. Tn New Zealand it occurs in Lower and Middle 
Jurassic rocks. The species appears to be confined to Jurassic 
strata, but there are very similar forms in the Cretaceous. 

The only other species of Cowtopteris so far recorded trout thie 
Australian Mesozoic is CL deficetife from the Tpswich Series 
(Triassie) in Queenslaid, bat this is quite distinet from C. 
hyweenoph yloides. In the Lower Cretaceous of Queensland 
(Burrum Series) there are numerous sterile examples referred to 





* Loe. eit, 
tN. Z. Geol, Survey, Pal, Bull, 6, p.33. 
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Spheuopteris erecta wiieh resemble the sterile pina of Covo- 
pleris hymenophylloides : it is possible that the two may be 
identical, but no fertile examples have vet been found in the 
Burrvim form. 

Pittman® has recorded the occurrence of a Sphenapleris tu the 
Clarence Series, and it may possibly be portion of a Conlopteris. 

The speennens figured are Nos, L.10, 1.26, and 14.83 fn My. 
Mitchell's collection. 


CLADOPRLERIS AUSTRALIS (Morris), 
(Plate vil., fig. t). 

For full syhonyiny, see Nee. Geol. Survey Yoeuinmn, Seal, alee 
p17. 

“Frond bipinnate, pinne oblique. ‘Lhe pinnules are slightly 
falcate or straight, attached by the whole base and decurvent: 
apex generally rather acute. Well-defined midrib, usually per- 
sisting to apex: secondary veins make an acute angle with the 
widvib and bifurcate once or twice before reaching the margin; 
the margin is entire or slightly serrate. Fertile fronds have the 
pinnules somewhat narrower and inclined to be straighter than 
the sterile. Sori in two rows parallel to the midrib; the sori are 
close together and occupy nearly the whole of the under surface; 
each: one is composed of four (rarely five) sporangia.”+ 

This description is based on inaterial from the Ipswich and 
Walloon Series of Queensland, the latter being, 1 believe, iden- 
tical with the Clarence Series of north-eastern New South Wales, 
This species is of such common occurrence in the Australian 
Mesozoic strata, and has been frequently discussed at length, so 
it is not necessary to go into further detail here. 

The specimens from Bexlall consist of inpressions which show 





the general cuthnes clearly, and, in some cases, the venation: 

none of them represent fertile fronds. They ave identical with 

Queensland and Victorian examples of the species, though per- 

haps somewhat closer to the former, and not quite so large as 

the Victorian specnnens. 

nit Rept. Dept. Mines. N. 8. Wales, for Isso, ped. 
t Queensland Geol. Survey, Pub, 257, 117, p.3 
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Evidence which is gradually accrmulating tends to confirm the 
reference of the Australian Cladophlebis australis to the family 
Osmmnndacee, At some localities in the Jurassic (Walloon Series) 
of south-eastern Queensland, Cladophtichis australis is found very 
closely assoviated with stems of Osmaiedites, lut the two have 
not yet been found uetnally connected, In some of the ferru- 
ginous sandstones of this Series, plant-remains are very abundant, 
but there is little variety us regards species, the material being 
made up almost wholly of Cladophlehis australis, Tantopteris 
spatolata, Otozamites spp., aud oecasional Oxacaudites stems. 


The specimen figured is No. L.24 in Mr, Mitchell’s collection. 


MicrRorHyLLoprenis PECTINATA (Hector), 
(Plate viii., figs], 4). 
1886. Lomerites pectenato, Hector, Det. Cat. and Gide, N. Zeal. 
Court, Ind. and Col. Exhibn., p.66, fig. 50.4 (5). 
L917. Mierophylopteris pectinata, Avber, N. Zeal. Geol. Survey, 
Pal. Bull. 6, p.40, Pl. 7, figs.3-6, 8 11. 

“Frond bipinnate ?; pint Sem. or more in length: rachis 
fairly stout, sometimes grooved, bearing subopposite or alternate 
small remuded pinnules, about 610m, long and upto 5 nun, across, 
Pinnules somewhat thick. Lateral nerves forking olce or twice.” 
(Arber), 

Two specimens ave referred to this species, representing pine 
fem, and 9em. long respectively. The rachis is stout and the 
pinnules short, rounded, attached by the whole base, opposite or 
alternate and apparently thick: they are up to about Tom. Jong 
andl Oimn. waeruss, No detail of the venation is preserved. 

a\t first sight, these specimens suggest Thinuseldia, but they 
are wilike any of the hundreds of specimens of that genus which 
have come under my notice. The pinnules gradnally become 
smaller both towards the base and apex, giving the pinna(?) a 
somewhat Janeeclate outline. Tn tis respeet they are unlike 
the pinne of a Zhinufeldia such as 7. Peistrauteli, lt might 
also be suggested that they represent one branch of the dichoto- 
nous frond of Thinufeldia ovdoutuptervides, but the fact that the 
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pinnules are not modified on the inner side towards the base, and 
also the general appearance of the basal portion do not support 
such a suggestion. 

Little hesitation is felt in veferving these speciaiens to Jicro- 
phylopteris pectinata, Avber having instituted the genus for fern 
fronds with small leatlets, his diagnosis of the genus being: 
“Vronds pinnate, bipinnate, or dichotomously branched: pirnnules 
sinall or very small, subcircular or ovate, closely set, broadest at 
the base. and attached by their whole base. Median nerve 
feeble, breaking up into simple or forked branches not far from 
the base of the pinnule.”* 

MMicrophylopteris peetinata occurs in the Lower Jurassic and 
Lower Cretaceous in New Zealand. 

The specimens figured are Nos. L.3 and L.1 in Mr. Mitehell’s 
collection. 

(?)Cyesprres sp. 
(Plate vii., fig.5). 

\ few specimens inay be tentatively referred tu this genus. 
They vepresent portions of fronds up to 5 em. in width. The 
rachis has a breadth of about 2mm.; the pinnw are elongate, 
acute, with the lower edge slightly decurvent at the base; they 
are about Sem. Jong and 15mm. wide, set close together (about 
Timm. apart) and almost at right angles to the rachis. ‘There is 
a somewhat indistinct midrib which is, in some cases, broad, and 
its appearance then suggests the double vein of Cycadites.¢ 
There is no possibility of obtaining details of the epidermis in 
these specimens. 

The general form in these examples as seen in Plate vii., fig.5, 
is similar to that of Cyeudites and Psendocycas (e.g., Pseuducycas 
fusignis? from the Lias of Hor, Sweden, and Cyeadites sp. from 
the Middle Jurassic of Waikawa, New Zealand). There is alsu 
sume resemblance to specimens from Queensland referred to 


* N.Z. Geol, Survey, Pal. Bull. 6, p.40. 
1 See Seward, Fossil Plants, Vol. iii., 1917, pp.558-562, 








+ Seward, op. cit., fig.617. 
SN. 4, Geol. Survey, Pal. Bull. 6, fig.10, facing p.32. 
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Matocludus (Tawites), but in the present examples there is more 
regularity in the arrangement of the pimne, which suggests that 
they were not spirally arranged as in Blatocladus. 

The specimen figured is No. L.27 in Mr. Mitchell's collection. 


Tenroprents sparunava McClelland (= 7. Daiutreet McCoy). 
(Plate viii., fig.3). 

This species has recently been described and discussed loth by 
the writer® and by Arber,t and it is not necessary fo discuss it 
further. Typical examples of it are wnongst the examples from 
Bexhill, and one is figured. 

Taniopteris sputulata jin Australia is of very conmion occur 
rence in Jurassic strata, and also occurs sparingly in the Creta- 
ceous; it has not yet been found in the Australian Triassic, 
though Arber has recorded it from strate which he classed as 
Rhietic in New Zealand. 

The spechnen figured is No. L.28 in Ma. Mitehell’s collection. 


ARAUCARITES CUTCHENSIS Feistimantel. 
(Plate viii., fig.5[A]). 
1876. alrnnearites cutchensis, Feistmantel, Foss. Fl. Gondwan 
eyystcarnn, Wel ties Jetiall, uO2, Jib Satis liens J), sbi. jiwes, 2-2 
TAL, ise; We Meche Vell, Souk, tae, WG), 
Ls77. ulraucurites eutchenusis, Veistmantel, ihid., Vol. ii, Pt. ii, 
p-16 (96), PL xiv. 
1879. alranearites cutchensis, Peistinantel, ibid, Vol. i., Pt. iv., 
Pees (BND), IAL sake, sO Mell sar) ree IPL, tla eg, 1), 
LONG. drenecarites cuteheusis, Avber, N. Zeal. Geol. Survey, Pal. 
Bull. G6. p.56, Pl. viii, fig.6; Pl. xin., fig. 4. 
“Secd-Learing scales of the Araucarian type. Scales more or 
Jess broadly wedge shaped, the base narrow, truncated, the apex 
broad; rounded, or (runeated, often produced as a median, narrow, 
lincar appendage. Seed single, oveid, the broader extremity 
being towards the apex of the scale.” (Arber). 
A single specimen of an Araucarian seed-bearing scale seems 


* Queensland Geol. Survey, Pub. 257, p.30. 
tN. Z. Geol. Survey, Pal. Bull. 6, p.46. 
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identical with Feistmantel’s species a. evtehensis. Tt is about 
13am. long and is Tlamm. wide at the top and Sinm. at the 
base; there is no apical spine, though one may have heen present. 
The depression ocenpicd by the seed shows quite distinetly and 
is about Simm. long and Samm, broad at the widest part: its 
hvoader end is towards the apex of the scale. 

The speciinen is very similar to those described from hitic 
and (4j)Lower Jnvassie rocks in New Zealand and also from the 
Juvassie of Inelia. 

Two types of scale have been figured from the Jurassic of 
Vietovia by Seward as alrancarites sp. A, and alraucarites spt, 
but hoth are rather different from the present example. | From 
the Lower Cretaceous (Burra Series) in Queensland, seales have 
aso been deseribed as dranearites Arberi,* but they also are 
rather different trom the Bexhill speciinen. 

Jn view of my description recently of a fragment of an Aran- 
eavian coney borne on a stem to which were attached leaves of 
the Podozamites type, it is interesting to note that the present 
scale occurs in association with examples of Puduzamiles. Eyi- 
dence is thus tending to show that the leaves we reter to Poudo- 
zamites in Australia are coniferous, and it would give a better 
idea of their aflinities if they were designated Arancarites 
(Podozumites). 

The specimen fignved is No. l.l4 in Mr. Mitchell’s colleetion. 


ARAUCARITES (PODOZAMITES) GRACILIS Arber, 
(Plate viii., fig.2). 
1917. Podozamites gracitis, Avher, N. Z. Geol. Survey, Pal. Ball. 
G, p54, figs. 11, 12. 

“Shoots exceeding 20 cin. in length, Leaves spirally arranged, 
linear-lenecolate, up to Gem. in length, and 4 min. to 5 min. 
broad at their greatest width. Buse gradnally contiaeted Dut 
not decurrent, apex acuminate. Nervesabout 5 to 7 in number, 


parallel.” (Arhber). = 
nee 
* Queensland Geol. Survey, Pub. 263, p.40. a 
f Queensland Geol, Survey, Pub, 262, p. 11. / 
f 
! 
‘ 
7 
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A number of our specimens may be referred to this New Zea- 
land species whieh, as Arber points out, differs from Podozamites 
lanceolatus in having narrower and more linear leaves. LP, 
gracilis oceurs in New Zealand in rocks referred by Arber to 
the Middle Jurassic. 

The speciinen figured is No. L.12 in Mr. Mitchells collection. 


ARAUCARITES (PoDOoZAMITES) sp. 
(Plate vili., fig.5[B]). 

There are a few examples in the collection in which the leaves 
are even more slender and much farther apart than in those | 
have referred to P. gracilis. The leaves ave about 5 em. long 
and 2 to 3mm. wide, with about five parallel veins. 

The material is hardly snflicient to warrant specifie identity, 
and it is possible that it may represent only a variation of Araz- 
carites (Podozumites) yracilis; tor the present it may be noted as 
Aranecarites (Podozaniles) sp. 

The speciinen figured is No. l.14 in My. Mitchell’s collection. 


EXPLANATION OF PLATES VILE.-VIIL. 
(All figures approximately natural size.). 


Plate vii. 
Fig. 1.—Cladophlehis australis (Movrvis). 
Fie.2.—Coniopleris hymenophylloides, var. australiee Seward. Fertile 
frond. = 
Fig.3.—Coniopteris hymenophylloides, var. custralied Seward. Sterile 
frond. 
Fig.4.—Coniopteris hymenophylloides, var. australica Seward, Part of 
fertile trond. 
Vig.5.—Cycadites sp. 
Plate viii. 
Fig. —Mierophyllopteris pectinata (Hector). 
Pig.2. —A reacarites (Podozancites) yracilis Avber, 
Fiv.8.—Teniopteris spatulata McClelland. 
Fig.4.—Microphylopleris pectinata (Hector). 
~ fA. Araucarites cutehensis Feistmantel. 


Fig.5. LB. Arnteurites (Podozamites) sp. 


“4 


Locality: Bexhill, 6 miles trom Lismore, N.S.W, 


